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The article is devoted to the study of changes in individual indicators of the function of the vegetative nervous
and cardiorespiratory systems in adolescents at the age from 15 to 17 years old with scoliosis and their conditionally
healthy peers (boys and girls) from secondary schools. The studied group includes 24 teenagers (13 boys and 11 girls)
with scoliosis, the controlled group includes 30 teenagers (15 boys and girls) who are relatively healthy.

The physical work capacity of adolescents is assessed by such indicators as: myocardial oxygen demand, Kerdo
index, endurance coefficient, Robinson index, maximum stroke volume, minute blood volume and average arterial
pressure. As a result of the study, it is established that scoliosis at the age of 15-17 years is associated with a sig-
nificant activation of the sympathetic and adrenal system of the body, but only in this age group the predominance
of sympathetic and adrenal influences is more typical for boys, while in younger age groups the highest indicators
of activity of the sympathetic part of the vegetative nervous system is observed in girls with scoliosis. Scoliosis in
adolescents at the age from 15 to 17 year old begins to be associated with detraining of the cardiovascular system,
while in earlier periods of life, compensatory mechanisms allowed to testify to a sufficient level of training of the

heart muscle in children.
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Connection of the publication with planned
research works.

The work is carried out within the framework of the
thesis in accordance with the plan of the State Educa-
tional Institution “DSPU”. The research is a fragment of
the SWR “Study of adaptive reactions of the organism
that are formed under the influence of various factors of
nature and society”, state registration No. 0115U003314.

Introduction.

The ability to adapt physically and socially is complex
and diverse. It depends on many factors, such as physical
condition, the ability to bear physical, psychological
and emotional loads, the degree of training, etc. In
maintaining homeostasis and its regulation, a key role is
played by the interaction of the cardiovascular, nervous,
muscular, respiratory and immune systems, endocrine
glands, sense organs, as well as the hypothalamic-
pituitary and limbic systems of the brain [1, 2, 3, 4, 5,
6, 7, 8,9, 10]. One of the serious adaptation disorders,
which leads to social defects and social insufficiency, is a
disease of the musculoskeletal system (MSK).

Taking into account the peculiarities of the
development of children and adolescents with scoliotic
spinal deformity and the causes of this pathology, the
problem of proper education arises. This is necessary to
prevent possible secondary deviations in the emotional
and intellectual spheres, physical development, as well
as to prevent early disability [1, 2, 3,4, 5,6, 7, 8,9, 10].

Violation of the spatial configuration of the spine
leads to significant functional and later pathological
changesin the work of the cardiovascular and respiratory
systems of the body. These disorders in scoliotic spine
deformation are caused not only by displacement or
compression of the chest organs, but also by constant
irritation of the autonomic nervous system endings,

which is clinically manifested by symptoms of autonomic
imbalance [1, 2, 3,4,5,6, 7,8, 9, 10].

The aim of the study.

To study the dynamics of individual indicators of the
function of the autonomic nervous and cardiorespiratory
systems of adolescents with scoliosis at the age from
15 to 17 years in comparison with their peers from
secondary school.

Object and research methods.

The base of the study is the Oleksiyovo-Druzhkivska
comprehensive boarding school of the I-lll degrees Ne.
13 for children with scoliosis and the comprehensive
school of the Donetsk region. As part of the work, we
examin adolescents at the age from 15 to 17 years with
scoliosis and practically healthy boys and girls of this age
group. Two groups are formed for the study, the first
group includes 24 teenagers (13 boys and 11 girls) at
the age from 15 to 17 years with scoliosis, the second
includes 30 practically healthy peers (15 boys and girls)
from a secondary school.

The physical work capacity of adolescents is assessed
by such indicators as: myocardial oxygen demand, Kerdo
index, endurance coefficient, Robinson index, maximum
stroke volume, minute blood volume and mean arterial
pressure.

The statistical processing of the results is carried
out based on the determination of the average values
(M) of the standard error of the arithmetic mean (xm),
the reliability of the data for independent samples was
calculated according to the Student t-test, the difference
is considered significant at p<0.05.

The study is conducted in accordance with the
provisions of the «Council of Europe Convention on
the Protection of Human Rights and Dignity», «Ethical
Principles of Medical Research Involving Humans»,
which are adopted at the 52nd Assembly of the World
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Table — Dynamics of physical performance test results in children with visual scoliosis
at the age from 15 to 17 years old

) Controlled group Studied group
Indicators Units of Boys Girls Boys Girls
measurement P P P P
(n=15) (n=15) (n=13) (n=11) 1 2
rest ml/min/m? | 9,58+0,52 | 8,57+0,26 |>0,05| 10,75+1,12 | 10,72+1,43 |>0,05 | >0,05 | >0,05
Oxygen demand of | load ml/min/m? | 28,87+1,34 | 27,60+1,73 |>0,05| 26,31+1,41 | 24,41+1,28 |>0,05 | >0,05 | >0,05
the myocardium 1rest ml/min/m? | 12,42+1,26 | 11,89+0,73 |>0,05| 11,62+1,43 | 13,18+1,47 |>0,05 | >0,05 | >0,05
2 rest ml/min/m? | 13,22+1,02 | 12,31+0,49 |>0,05| 14,46+1,57 | 15,04+1,34 |>0,05|>0,05 | >0,05
rest con. units | 16,22+1,40 | 14,15+0,80 |>0,05| 25,04+2,05 | 26,19+1,63 |>0,05 |<0,01 | <0,01
Kerdo index load con. units | 26,47+1,84 | 24,33+2,00 |>0,05| 66,35+2,32 | 65,09+1,92 |>0,05|<0,01 | <0,01
1rest con. units | 11,88+2,03 | 8,27+0,52 |>0,05| 39,82+3,96 | 38,82+3,47 |>0,05|<0,01 | <0,01
2 rest con. units 4,19+0,36 4,37+0,22 |>0,05| 46,46+2,58 | 51,73+1,88 |>0,05 |<0,01 | <0,01
rest con. units | 3,11+0,27 | 2,86%0,28 |>0,05| 4,05+0,40 | 3,35+0,33 |>0,05|>0,05|>0,05
Coefficient of load con. units | 8,19+0,37 | 8,19+0,36 |>0,05| 16,31+1,87 | 13,27+1,21 |>0,05|<0,01 | <0,01
endurance 1rest con. units | 4,10+0,19 | 4,18+0,39 |>0,05| 5,20+0,29 | 5,46+0,25 |>0,05 |<0,01 |<0,05
2 rest con. units 4,31+0,35 4,01+0,34 |>0,05| 7,05%0,53 7,26+0,45 |>0,05|<0,01|<0,01
rest con. units | 87,03+3,77 | 81,60+2,67 |>0,05| 97,00+2,15 | 97,6443,42 |>0,05 |<0,05 | <0,01
Robinson index load con. units |272,53+10,90| 275,00+8,53 | >0,05 [235,38+13,37| 220,363,24 | >0,05 | <0,05 | <0,01
1rest con. units | 114,00+5,87 | 109,20+3,81 |>0,05 | 104,85+2,17 | 118,09+1,54 | <0,01 | >0,05 | <0,05
2 rest con. units | 121,87+3,61 | 111,60+3,95 |>0,05 | 126,23+2,25 | 141,36+2,81 | <0,01 | >0,05 | <0,01
rest ml/beat 53,87+3,61 | 52,80+3,81 |>0,05| 51,23+2,86 | 60,45+3,32 |<0,05 |>0,05 |>0,05
Maximum stroke load ml/beat 46,40+2,32 | 46,80+2,00 |>0,05| 22,38+1,80 | 34,91+2,28 | <0,01 | <0,01 | <0,01
volume of blood 1 rest ml/beat 48,12+2,27 | 47,60+2,69 |>0,05| 44,08+2,39 | 49,27+2,53 |>0,05 |>0,05 | >0,05
2 rest ml/beat 48,79+2,88 | 49,20+2,11 |>0,05| 40,08+1,78 | 45,64+2,76 |>0,05 |<0,05|>0,05
rest I/min 3,51+0,17 1,92+0,32 |[<0,01| 2,5240,23 | 2,58+0,26 |>0,05 |<0,01|>0,05
Minute volume of | load I/min 6,76+0,38 | 6,48+0,19 |>0,05| 5,22+0,48 | 4,81%0,16 |>0,05 |<0,05 |<0,01
blood circulation 1rest I/min 3,70+0,27 | 3,33+0,48 |>0,05| 2,56+0,19 | 3,21+0,43 |>0,05 |<0,01|>0,05
2 rest I/min 3,83+0,25 | 3,53+0,24 |>0,05| 3,59+0,18 | 3,60+0,18 |>0,05 |>0,05 |>0,05
rest mm Hg 92,87+2,83 | 91,47+3,97 |>0,05| 82,08+4,22 | 80,64+3,12 |>0,05 |<0,05 | <0,05
Average blood load mm Hg 145,13+2,68 | 132,73+2,12 | <0,01 | 82,08+4,03 | 82,36%4,33 |>0,05|<0,01 | <0,01
pressure 1rest mm Hg 104,93+2,21 | 102,67+3,07 | >0,05 | 80,54+3,72 | 79,44+4,79 |>0,05|<0,01 | <0,01
2 rest mm Hg 106,33+1,56 | 101,27+4,35 |>0,05 | 78,08+4,70 | 77,55+3,69 |>0,05 |<0,01 |<0,01

Notes: P is a reliable difference between practically healthy boys and girls with scoliosis; P" is a reliable difference between practically healthy
boys and boys with scoliosis; P" is a reliable difference between practically healthy girls and girls with scoliosis.

Medical Association, «General Declaration on Bioethics
and Human Rights», approved by the resolution of
the UNESCO General Conference, the principles of the
Helsinki Declaration and normative requirements of
Ukraine.

Before the start of the study, the parents of all children
give their written consent to conduct observations and
examinations of children using the obtained data in our
work.

Research results and their discussion.

The analysis of dynamics based on the physical work
capacity test in adolescents at the age from 15 to 17
years shows that the myocardial oxygen demand both
at rest and during exercise, as well as during the first
and second rest, is the same among practically healthy
children and boys and girls with scoliosis (table).

During physical activity, myocardial oxygen demand
increases sharply and equally in girls and boys at the age
from 15 to 17 years in both the controlled and stud-
ied groups, and no significant gender differences are
observed in the control group (p>0.05).

There is no gender difference in Kerdo’s index both
in the group of practically healthy teenagers at the age
from 15 to 17 and in teenagers with scoliosis of the
same age. However, when comparing studied groups,
the several-fold excess of the Kerdo index in the group
of children with scoliosis (p<0.05) immediately draws at-
tention, and this pattern is typical for girls (26.19+1.63

vs. 14.15+0 .80), as well as for boys (25.04+2.05 vs.
16.22+1.40; p<0.05). The discovered fact indicates the
preservation of activation of the sympathetic nervous
system in adolescents, which occurred in patients with
scoliosis in the past.

The same tendency in the distribution of the Kerdo
index remains for the load: a significant excess of the
index in the group of girls and boys at the age from 15 to
17 years with scoliosis compared to the control group.

The revealed regularity is preserved both during the
first and during the second rest.

Determining the degree of training of the cardiovas-
cular system based on the calculation of the endurance
coefficient make it possible to establish that the corre-
sponding coefficient does not differ statistically signifi-
cantly among the studied groups at rest (p>0.05). On
the other hand, during loading in the group of adoles-
cents with scoliosis, the index (16.31+1.87 in boys and
13.27+1.21 in girls) statistically significantly exceeds the
corresponding values in the controlled group, as among
girls (8.19+0.36), and among boys (8.19+0.37). The same
regularity is observed during the first and second rest.

The analysis of the systolic work of the heart ac-
cording to the Robinson index shows that at rest the
highest indices are found in adolescents with scoliosis
(97.004£2.15 and 97.64+43.42, respectively), while at an
earlier age significant levels of the index are the charac-
teristic of practically healthy children. This may indicate
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both the exhaustion of compensatory mechanisms and
the progression of the underlying disease, which reaches
its maximum development precisely in this age period.

The adolescents of the controlled group demon-
strate a better functional capability of the cardiovascular
system compared to children at age from 15 to 17 years
(the average values of the index in both boys and girls
of the controlled group do not exceed the mark of 87).

During physical activity, the Robinson index increase,
and the indicator is statistically significantly higher in the
controlled group in both adolescent girls (275.00+8.53)
and boys (272.53+10.90). The same regularity is found
both during the first and during the second rest.

The attention is drawn to the fact that during rest,
the Robinson index gradually decreases, but it remains
the highest in girls with scoliosis (141.36+2.81).

The highest maximum stroke volume of blood at rest
is found in adolescent girls with scoliosis (60.45+3.32).
Moreover, this indicator statistically significantly ex-
ceeds both the corresponding value in boys with scoli-
osis (51.23+2.86) and the stroke volume of practically
healthy boys (53.87+3.61) and girls (52.80+ 3.81). During
exercise, there is a decrease in the maximum stroke vol-
ume of blood in the group of adolescents with scolio-
sis, as well as in the control group, however, the lowest
values are recorded in the studied group among boys
(22.38+1.80). Boys with scoliosis have the lowest values
of maximum stroke volume both during exercise and
during the first and second rest periods (44.08+2.39 and
40.08%1.78, respectively).

Physical activity leads to an increase in minute blood
volume both in practically healthy children and in chil-

dren of this age group with scoliosis, while the lowest in-
dicators are observed in girls with scoliosis (2.58+0.26),
and the highest —in practically healthy boys (3.51+0.17).

The average blood pressure at rest is not statistically
significantly different in girls and boys of the controlled
group (91.47+3.97 and 92.87+2.83, respectively), but it
is statistically significantly lower in the group of adoles-
cents with scoliosis. As in childhood, the lowest average
blood pressure is found in adolescent girls with scolio-
sis, and this indicator is statistically significantly different
from the corresponding value of both practically healthy
girls of the same age group and boys with scoliosis
(p<0.05). The same regularity is observed both during
physical activity and during the first and second rest.

Conclusions.

At the age from 15 to 17, the same patterns of viola-
tions of the cardiorespiratory and autonomic systems in
scoliosis persist as at an earlier age. Scoliotic disease in
adolescents at the age from 15 to 17 year old begins to
be associated with detraining of the cardiovascular sys-
tem, while in earlier periods life, compensatory mecha-
nisms allow to testify about the sufficient level of train-
ing of the heart muscle in children, it is also determined
that at the age from 15 to 17 years, according to some
parameters, the training of the cardiovascular system in
boys with scoliosis decreases.

Prospects for further research.

The results of the research obtained in the scientif-
ic work encourage us to the stage of the next research,
aim at studying the level of alaptational tension of
adolescents with scoliosis.
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BUBYUTU AUHAMIKY OKPEMUX MOKA3HUKIB GYHKLIT BEFTETATUBHOT HEPBOBOI TA KAPAIOPECMIPATOP-
HOI CUCTEM NIANITKIB BIKOM 15-17 POKIB XBOPUX HA CKO/1103

Awuko 4. B., Anuko O. A.

Pestome. Mema Hawo20 AOCNIAXKEHHSA NOAArana y BUBYEHHI AMHAMIKM OKPEMUX NOKA3HMKIB QYHKLLT BeretaTus-
HOi HEPBOBOI Ta KapAiopecnipaTopHOI cMCTEM NiANITKIB 3i CKONi0O30M BiKom 15-17 pokiB B NOPiIBHAHHI 3 iX OAHONIT-
KaMM i3 3ara/ibHOOCBITHbOI LUKOJIN.

06’ekm i memoou 0ocnidnceHHA. ba3ot AocniaxkeHHAa BuctTynuaa OnekcinoBo-[pyKKiBCbKa 3arabHOOCBITHA
caHaTopHa wWKona iHTepHar I-Ill ctyneHis Ne 13 ana gitei 3i ckonio3om Ta 3arasibHOOCBITHA WKona JoHewubKoi 06-
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nacrti. B pamkax pob6oTu Hamu bynmn obcTexkeHi nignitkm 15-17 pokiB XBOpi Ha CKOMi03 Ta NPAKTUYHO 340PO0Bi X/10M-
UYMKM Ta AiByYaTKa i€l BikoBoi rpynu. ns gocniaskeHHa 6yno cdopmoBaHo 4Bi rpynu, 40 NepLuoi rpynu yeinwam 24
nianitka (13 xnonumkis Ta 11 aisyatok) Bikom 15-17 pokiB 3i ckoniozom, Ao Apyroi yBiwan 30 NPaKTUYHO 340pUX
oaHoNITKa (15 xn1onyuMKiB Ta A4iBYaTOK) 3araibHOOCBITHLOT LLIKO/IN.

®i3nyHy npauesaaTHICTb NiANITKIB OLLHIOBAM 3@ TaKMMM MOKa3HMKAMU, IK OT: NoTpeba mMioKkapay B KUCHI, iH-
nekc Kepao, koedilieHT BUTpUBAnNocTi, iHaeKc PobiHCOHA, MaKCMManbHU yaapHUii 06’em KpoBi, XBUIMHHKUI 06’ em
KpOBi Ta cepefHili apTepiaNbHUIN TUCK.

JocnifrkeHHs NnpoBoAMIOCA BiANOBIAHO A0 NosoxKeHb «KoHBeHLUji Pagm EBponn npo 3axucT npas Ta rigHOCTI
NOANHUY», KETUYHMX NPUHLMNIB MeAUYHUX AOCNIAMKEHDb 32 y4acTio Atogen», aki 6ynu yxsaneHi Ha 52-i1 Acambnei
BcecBiTHbOT MmeaunyHOi acoujiaLii, «3aranbHoi AeKnapauii npo 6ioeTMKy Ta nNpaBa NOANHUY», 3aTBEPAKEHOD pe3o-
ntoujieto feHepanbHoi KoHdepeHuii KHHECKO, npuHumnis MeabciHCbKOT AeKnapadl,ii Ta HopMaTUBHUX BUMOT YKpaiHu.

Pe3ynbmamu docnidxceHHs ma ix o62osopeHHs. MNpn HaBaHTaXKeHHi NoTpeba MioKapay B KMUCHI pi3Ko i ogHaKo-
BO 3pOCTasia AK y A4iBYaT, TaK i XIONYMKIB AK KOHTPOJIbHOI, TaK i 4OCNIAHOT rpynu, y KOHTPO/IbHOT rpynu 6e3 cyTTeBOI
reHAepHoi pi3HUL,.

B13HayeHHA CTyneHto TPEHOBAHOCTI CepueBO-CYAMHHOT CUCTEMM Ha MiACTaBi BUpaxyBaHHA KoedilieHTy BUTPU-
Ba/IOCTi 403BO/IMI0 BCTAHOBUTY, LLLO BiANOBIAHNIN KOediliEHT CTaTUCTUYHO 3HAYMMO He BiZpi3HABCA cepes rpyn Ao-
CNiAYKEeHHA B CTaHi CNOKOH0.

AHani3 cuctonivyHoi poboTun cepus 3a iHAeKcom PObiHCOHA 3aCBiAUMB, LLLO Y CTaHi CMOKOK HalMBULLI iHAEKCH BU-
ABNEHI y MiANITKIB 3i CKONIO30M, B TOM Yac AK B Hifibll paHHbOMY Bili Baromi piBHi iHAEKCY Byan NpUTamaHHUMM
NPaKTUYHO 340POBUM AiTAM. Lle MoKe CBiAYMTU AK NPO BUCHAXKEHICTb KOMNEHCAaTOPHMX MeXaHi3MiB, TaK i Mpo nNpo-
rpecyBaHHA OCHOBHOIO 3aXBOPIOBAHHSA, KOTPE CArae CBOrO MaKCMMAIbHOrO PO3BUTKY CaMe B Liei BiKOBMI nepios.
MiaNITKU KOHTPO/IBHOI FrPYyNM AEMOHCTPYBaN Kpally GYHKLIOHaNbHY MOX/INBICTb CEPLEBO-CYAUHHOT CUCTEMM MO-
pPiBHAHO 3 AiTbMM Bikom 15-17 pokis.

HaliBuLwmin MakcMmanbHUN yaapHUin 06’em KpoBi B CMOKOT BUABNAEHWI Y AiBYAT-NiAAITKIB 3i cKolio3om. Mpuyomy
OaHUM NMOKa3HMK CTaTUCTUYHO 3HAYMMO MepeBULLYBAB AK BiAMNOBIAHE 3HAYEHHA Y X/JIONYMKIB 3i CKONIO30M, TaK W
yAapHUI 06’eM KPOBi y MPaKTUYHO 340POBMX X/IOMNYMKIB i AiByaT..

®i3nyHe HaBaHTaXKEHHA NPU3BOAWIO A0 3POCTAHHA XBUAMHHOIO 06’€EMY KPOBi AK Y MPAKTUYHO 34,0POBUX Mia-
NiTKIB, TaK 1 y MiANITKIB 3i CKONIO30M, NPU LbOMY HaHMMKYI NOKAa3HMKKM CMOCTepiraanca y Aisyar 3i cKonio3om, a
HaBULWMIN — Y NPAKTUYHO 340POBMX Xx0nuis. CepeaHin apTepiaibHUIN TUCK Y CMOKOK CTAaTUCTUYHO 3HAYMMO He
BiAPI3HABCA y AiBYAT i X10MNLiB KOHTPONbLHOI FPyNK, NPOTE BiH BUABMBCA CTAaTUCTUYHO 3HAUYMMO HUXKYMM B Tpyni Nia-
NiTKIB 3i CKONio30M.

BucHosKu. Y Biui 15-17 pokiB 36epiratoTbca Ti *K 3aKOHOMIPHOCTI NOpYLLEHb KapaiopecnipaTopHOi i BereTaTUBHOI
CUCTeM MPW CKOAIO3i, Wo 1 B Bifibll paHHbOMY Billi, CKONiOTUYHA XxBOpOoba y MigniTKiB 15-17 poKiB NoYMHaEe acoui-
I0BATU i3 AETPEHOBAHICTIO CEPLEBO-CYAMHHOT CUCTEMM, B TOM Yac AK B BifblW paHHI Nepioau XUTTA KOMMNEHCaTOPHI
MeXaHi3MKN 403BOMIANM CBIAYNTM NPO AOCTATHIM piBEHb TPEHOBAHOCTI CEPLEBOrO M’A3a Y AiTel, TaKOX BU3HAUMAN,
wo y Biui 15-17 pokiB 3a AeAKMMM NapameTpammn NPOXOAUTb 3HUMKEHHA TPEHOBAHOCTI CepLLeBO-CYyANHHOI cMCTeMMU
Y XJIONYMKIB 3i CKONIO30M.

Mepcrnekmusu nodanbuwux 00cai0HeHsb. Pe3ynbTati AOCNIAKEHHA AKI OTPUMAHI B pobOTi CMOHYKaloTb Hac 40
eTany HacCTyMHOro AOC/iAMEHH, CMPAMOBaHMX Ha BUBYEHHS PiBHA afanTaliiHOHOrO Hanpy»KeHHA NigniTKiB 3i cKo-
niosom.

Knrouosi cnosa: nignitkm, 15-17 pokis, CKoNio3, KapaiopecnipaTopHa cMCTeMa, BereTaTMBHA cMCTeMa.

STUDY OF THE DYNAMICS OF INDIVIDUAL INDICATORS OF THE FUNCTION OF THE VEGETATIVE NERVOUS AND
CARDIORESPIRATORY SYSTEMS IN ADOLESCENTS AT THE AGE FROM 15 TO 17 YEARS OLD WITH SCOLIOSIS

Dychko D. V., Dychko O. A.

Abstract. The purpose of our research work is to study the dynamics of individual indicators of the function of
the autonomic nervous and cardiorespiratory systems of adolescents with scoliosis at the age from 15 to 17 years in
comparison with their peers from secondary school.

Object and research methods. The base of the study is the Oleksiyovo-Druzhkivska comprehensive boarding
school of the I-lll degrees Ne. 13 for children with scoliosis and the comprehensive school of the Donetsk region. As
part of the work, we examin adolescents at the age from 15 to 17 years with scoliosis and practically healthy boys
and girls of this age group. Two groups are formed for the study, the first group includes 24 teenagers (13 boys and
11 girls) at the age from 15 to 17 years with scoliosis, the second includes 30 practically healthy peers (15 boys and
girls) from a secondary school.

The physical work capacity of adolescents is assessed by such indicators as: myocardial oxygen demand, Kerdo
index, endurance coefficient, Robinson index, maximum stroke volume, minute blood volume and mean arterial
pressure.

The study is conducted in accordance with the provisions of the «Council of Europe Convention on the Protection
of Human Rights and Dignity», «Ethical Principles of Medical Research Involving Humans», which are adopted at the
52nd Assembly of the World Medical Association, «General Declaration on Bioethics and Human Rights», approved
by the resolution of the UNESCO General Conference, the principles of the Helsinki Declaration and normative
requirements of Ukraine.

Research results and their discussion. During physical activity, myocardial oxygen demand increases sharply and
equally in both girls and boys of both the controlled and studied groups, with no significant gender difference in the
controlled group.
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Determining the degree of training of the cardiovascular system based on the calculation of the endurance
coefficient makes it possible to establish that the corresponding coefficient does not differ statistically significantly
among the research groups at rest.

The analysis of the systolic work of the heart according to the Robinson index shows that at rest the highest
indices are found in adolescents with scoliosis, while at an earlier age significant levels of the index are characteristic
of practically healthy children. This may indicate both the exhaustion of compensatory mechanisms and the
progression of the underlying disease, which reaches its maximum development precisely in this age period.
Teenagers of the controlled group demonstrate a better functional capacity of the cardiovascular system compared
to children at the aged from 15 to 17 years.

The highest maximum stroke volume at rest is found in adolescent girls with scoliosis. Moreover, this indicator
statistically significantly exceeds both the corresponding value in boys with scoliosis and the stroke volume of blood
in practically healthy boys and girls.

Physical activity leads to an increase in minute blood volume in both practically healthy adolescents and
adolescents with scoliosis, while the lowest values are observed in girls with scoliosis, and the highest in practically
healthy boys. Average blood pressure at rest is not statistically significantly different in girls and boys of the controlled
group, but it is statistically significantly lower in the group of adolescents with scoliosis.

Conclusions. At the age from 15 to 17, the same patterns of violations of the cardiorespiratory and autonomic
systems in scoliosis persist as at an earlier age. Scoliotic disease in adolescents at the age from 15 to 17 year old
begins to be associated with detraining of the cardiovascular system, while in earlier periods life, compensatory
mechanisms allow to testify about the sufficient level of training of the heart muscle in children, it is also determined
that at the age from 15 to 17 years, according to some parameters, the training of the cardiovascular system in boys
with scoliosis decreases.

Prospects for further research. The results of the research obtained in the scientific work encourage us to the
stage of the next research, aim at studying the level of alaptational tension of adolescents with scoliosis.
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